Since the end of the 60s, an important increase of the incidence of fungal infections is observed, regarding especially immunocompromised or hospitalized patients. Current therapy is limited by the short arsenal of antifungal drugs, toxicity problems and the emergence of resistance to most classes of antifungals. 1 The opportunistic pathogenic fungus Candida albicans is the main etiological agent of candidiasis. 2 However, infections due to
Candida non-albicans are also raising up. 3 Thus, 10-years-long multicentric studies in Brazilian hospitals revealed high incidence of these species, especially of Candida parapsilosis. 4 This work is incorporated into our research group program for the conservation of Brazilian Cerrado biome plant secondary metabolites. One of the axes of this program concerns the search for lead molecules against fungi. Cerrado is considered to be one of most threatened regions on Earth and is designated as a biodiversity hotspot. 5 Comparative studies concluded that socioeconomic, environmental and ecological factors present in hotspots are correlated to the origin of emerging infectious diseases. 6 In this context, our interest focused on Matayba guianensis Aublet (Sapindaceae), a typical endemic tree of Cerrado with a characteristic rough trunk bark. It is 8-18 m high with white flowers of 4 mm diameter and a 2.5 cm edible fruit locally known as 'camboatá'. 7 The root bark powder of M. guianensis was submitted to extraction process by maceration in hexane. Thereafter, the residue was air-dried and exhaustively extracted with ethanol.
Four new ether diglycosides, named matayosides A-D, were isolated from the hexanic extract and previously published by our research group. 8 The ethanolic root bark extract showed inhibitory activity against yeasts: Candida albicans ATCC 10231 (MIC = 1.95 lg/mL) and Candida parapsilosis ATCC 22019 (MIC = 0.97 lg/mL); and dermatophytes: Trichophyton mentagrophytes LMGO 09 (MIC = 15.62 lg/mL) and Trichophyton rubrum LMGO 06 (31.25 lg/mL). LMGO (Laboratório de Micologia de Goiás) strains are clinical isolates from patients at the Federal University of Goiás Hospital, Brazil. In contrast, the hexanic root bark extract was only active against T. rubrum LMGO 06 with MIC value of 125 lg/mL.
The ethanolic extract of M. guianensis root bark was submitted to a liquid-liquid partition (EtOAc/H 2 O). The organic phase was fractionated successively by silica gel column chromatography and Medium Pressure Liquid Chromatography (MPLC), leading to the isolation of two previously unreported ether diglycosides: matayoside E (1) and matayoside F (2), along with the known compounds: cupanioside (3) 9 and stigmasterol (4) 10 ( Fig. 1 ). All the structures were established using spectroscopic techniques, including 1D and 2D NMR analysis, HRMS and comparison with previously reported data. 0 with C-2 and H-2 with C-1 0 , while correlations between H-1 with C-1 00 and H-1 00 with C-1 determined the position of the fatty alcohol on the anomeric glucose carbone (Fig. 2) . Correlations on the 2D NOESY spectrum between H-1 with H-3, H5 and H-1 00 and between H-1 0 with H-2 0 and H-1 00 (Fig. 2 ) confirmed the structure of
Compound 2, also isolated as colorless amorphous solid (optically active: ½a Figs. S9-S16), showed many spectroscopic similarities with 1. The IR absorption bands at 3390 and 1740 cm À1 implied the presence of hydroxyl and carbonyl functionalities.
1 H and 13 C NMR spectra (Table 1) were also characteristic of glucose-rhamnose diglycoside with a fatty alcohol and two acetylated osidic carbons. As in the case of 1, the linkage between the sugar units C-2 glc -O-C-1 rha and the position of the fatty alcohol on C-1 was determined by observation of 3 J coupling constants appropriate correlations on the HMBC spectrum (Fig. 2) Proposed stereochemistry of both compounds (1 and 2) was attributed after comparison with the literature data and taking into account the biosynthetic pathways.
Compounds 1, 2 and 3 were tested for their antifungal activity by microdilution 11, 12 and compared to positive controls amphotericin B, itraconazole and fluconazole (Table 2 ). 1 and 2 showed strong activity against C. parapsilosis ATCC 22019, with MIC values of 6.31 and 3.15 lM, respectively, on the same range to that observed for amphotericin B (4.33 lM) ( Table 2 ). C. parapsilosis is regarded as a reference yeast by CLSI.
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In order to investigate the selectivity of compounds 1-3 toward a normal proliferating cell, the MTT assay was performed with peripheral blood mononuclear cells (PBMC) after 72 h drug exposure. Doxorubicin (0.02-8.62 lM) was used as a positive control ( Table 2) . 13 Matayosides E (1) and F (2) Ov: overlapped, coupling constants were not directly measurable. cytotoxicity on PBMC in the time and concentrations tested. The strongest activity with the highest selectivity index (12.5) was observed for 2.
Cupanioside (3) differs from 1 and 2 by an additional acetyl group on the rhamnose. Thus, position 2 0 , 3 0 and 4 0 are acetylated. This slight structural difference looks responsible for the lack of antifungal activity against yeast with MIC 30 to 60 times lower than those of 1 and 2, associated to a cytotoxicity towards PBMC (IC 50 = 25.45 lM after 72 h of incubation) ( Table 2) . Matayosides A-D, 8 which are also triacetylated on Rha-2 0 , Rha-3 0 and Rha-4 0 , did not cause haemolysis of human erythrocytes, maybe due to the presence of acetyl groups on the glucose moiety. These compounds A-D exhibited antiplasmodial activity, with IC 50 values of 4.7, 7.1, 13.0, and 15.7 lg/mL on parasite growth, respectively.
They were considered as the active principles of the hexanic root bark extract of M. guianensis. This latter demonstrated activity against a chloroquine resistant strain (FcB1) of Plasmodium falciparum (IC 50 = 6.1 lg/mL) without obvious cytotoxicity to L-6 (rat myoblast-derived) and MRC-5 (human diploid embryonic lung) cells (IC 50 = 61.1 and >100 lg/mL). The strong antifungal activities without cytotoxicity of matayoside E (1) and F (2) indicated that these compounds could inspire the search of new antifungal agents. Our investigations support conservation of Cerrado against ever increasing anthropogenic activity by safeguarding biodiversity information for this hotspot biome. Figure 2 . Important HMBC and NOESY correlations of matayoside E (1) and F (2). 
